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S U M M A R Y
I n  t h e  f i r s t  p a r t  o f  t h i s  t h e s i s  a r e  p r e s e n t e d  t h e  r e s u l t s  o f
a  m e c h a n i s t i c  s t u d y  o f  t r a n s i t i o n  m e t a j -  a n d  a c i d - c a t a i y z e d  ' i s o -
m e r i z a t i o n s  o f  q u a d r i c y c ' l a n e s  a n d  3 - o x a q u a d r i c y c l a n e s .  T h e  s e c o n d
p a r t  d e a l s  w i t h  d y n a m ' i c  p r o c e s s e s  u n d e r g o n e  b y  [ B ]  ( 2 , 4 ) - 1 , 5 - d i c a r -
bomethoxy-3-oxaquadr j  cyc l  ane ,  [B ]  (  1  ,4  )  -7 -oxanorbornad i  ene and d i  -
[ B ]  ( 1 , 4 ) - 7 - o x a n o r b o r n a d ' i e n e r h o d i u m  c h l o r i d e .
A f t e r  t h e  i n t r o d u c t j o n  o f  t h i s  w o r k  ( C h a p t e r  1 )  i t ' i s  s h o w n
i n  C h a p t e r  2  t h a t  s u b s t i t u t i o n  a t  C r ' i n  q u a d r i c y c l a n e s  h a s  n o  s u b -
s tan t ia l  e f fec t  on  e i ther  the  ra tes  or  na ture  o f  the  produc ts  o f the
RhZ(NOR)rC1 r -ca ta lyzed va l  ence- i  somer iza t ion  o f  these compounds.
However ,  in t roduc t ion  o f  two carbomethoxy  subs t i tuents  a t  C,  and CU
l e a d s  t o  a n  a p p r e c j a b l e  r e t a r d a t ' i o n  o f  t h e  v a l e n c e - ' i s o m e r i z a t i o n .
Var ia t ion  o f  the  ca ta lys t  does  no t  change the  na ture  o f  the  prod-
uc ts ;  on ' l y  the  cor respond ing  norbornad ienes  are  fo rmed.  Fur thermone,
' i t  i s  shown tha t  the  mechan ism o f  the  Rhr (N0R)  rC1r -ca ta iyzed iso-
mer iza t ion  is  ra ther  comp ' l i ca ted  as  compared to  tha t  o f  the
P d ( C 6 H 5 C N ) 2 C 1 r - c a t a l y z e d  i s o m e r i z a t j o n ,  a n d  t h a t  t h e  A g C 1 0 O - c a t a -
l y z e d  i s o m e r i z a t ' i o n  p r o c e e d s  u í a  i o n i c  i n t e r m e d i a t e s .
T h e  t r a n s i t j o n  m e t a l - c a t a l y z e d  r e a c t ' i o n s  o f  3 - o x a q u a d r i c y c l a n e s
d o  n o t , ' i n  c o n t r a s t  t o  t h o s e  o f  t h e  q u a d r i c y c l a n e s ,  l e a d  t o  t h e  c o r -
respond ing  7-oxanorbornad ienes .  The produc ts  fo rmed depend upon the
cata lys t  used (Chapter  3 ) :  the  AgCl0O-cata lyzed reac t ' ions  accur  u ía
two rou tes ,  bo th  lead ing  to  the  Same reac t ion  produc ts  (6 -hydroxy-
f u l v e n e s ) ,  a s  i s  s h o w n  b y  a  k ' i n e t i c  a n a l y s i s .  I n  t h e  R h Z ( C O )  O C l r -
c a t a ' l y z e d  r e a c t i o n s  t h e  m a i n  p r o d u c t s  ( o x e p i n e s )  a r i s e  f r o m  a  L e w i s
a c i d - t y p e  r e a c t i o n ;  b y p r o d u c t s  ( 6 - h y d r o x y f u l v e n e s )  i n  t h e  R h Z ( C 0 ) 4 -
C 1 r - c a t a ' l y z e d  r e a c t ' i o n s  a r e  t h e  r e s u l t  o f  a n  o x ' i d a t i v e  a d d i t i o n -
type reac t ' ion ,  as  in  the  RhZ(N0R)  ZClZ-  and Pd(C6H5CN)rC l r r -ca ta ' l yzed
r e a c t i o n s .  T h e  a c j d - c a t a i y z e d  r e a c t i o n  o c c u r s  u i a  a t t a c k  a t  a  c y c l o -
propy ' l  r ing  and no t  u ia  in ' i t ja l  p ro tonat ion  o f  the  e ther  oxygen
a t o m .  I t ' i s  f o u n d  t h a t  t h e  o c t a m e t h y l e n e  c h a i n ' i n  [ e ]  t Z , 4 ) - 1 , 5 - d i -
carbomethoxy-3-oxaquadr icyc lane (301b)  d ramat ica l l y  a f fec ts  bo th
p r o d u c t  f o r m a t i o n  ( A g C l 0 O -  a n d  R h Z ( C 0 ) 4 C 1 r - c a t a l y z e d  r a c t i o n s )  a n d
r a t e  ( t h e r m a l  d e c o m p o s ' i t i o n  a n d  C C l . C 0 0 H - c a t a l y z e d  r e a c t i o n ) .
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The oc tamethy lene cha in  o f  compound 301b undergoes  two pro-
c e s s e s ,  w h i c h  h a v e  b e e n  s t u d i e d  b y  ' H - N M R  s p e c t r o s c o p y  ( C h a p t e r  4 ) .
T h e  s l o w e r  p r o c e s s  ' i n v o l v e s  t h e  ' i n t e r c o n v e r s i o n  o f  t h e  t w o  c o n -
f o r m e r s  o f  3 0 1 b ,  w h i c h  a l s o  e x i s t  i n  t h e  s o l i d  s t a t e .  I n  t h e  f a s t e r
process  a  conformat iona l  in te rchange o f  the  oc tamethy lene cha in  ' in
each o f  the  above-ment ioned conformers  takes  p1ace.
T h e  o c t a m e t h y l e n e  c h a i n s  i n  [ B ]  ( 1 , 4 ) - 7 - o x a n o r b o r n a d ' i e n e  a n d
d i  -  [ B ]  ( 1 , 4 ) - 7 - o x a n o r b o r n a d i e n e r h o d i u m  c h l o r i d e  s h o w  a n a ' l o g o u s
dynamic  p rocesses ,  wh ich  have been s tud ied  w i th  NMR spec t roscopy
( C h a p t e r  5 ) .  I n  d i - [ B ]  ( 1 , 4 ) - 7 - o x a n o r b o r n a d i e n e r h o d i u m  c h l o r i d e  t w o
add i t iona l  p rocesses  have been observed:  These ane a  degenera te
o n e ,  p r o b a b l y  i n v o l v i n g  a  r o t a t i o n  o f  t h e  7 - o x a n o r b o r n a d i e n e  l i -
gands  around the  rhod ium-oxygen axes) ,  and a  non-degenera te  one
invo lv ing  an  exchange o f  coord ina ted  and f ree  7-oxanorbornad ' iene.
In  Chapter  6  the  exper imenta ' l  de ta i l s  o f  the  work  descr ibed
i  n  t h i  s  t h e s i  s  a r e  g i  v e n .
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